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ABSTRACT 



Context. The 8 o'clock arc is a gravitationally lensed Lyman Break Galaxy (LBG) at redshift z = 2.73 that has a star-formation rate 
(SFR) of ~ 270 M Q yr~' (derived from optical and near-infrared spectroscopy). Taking the magnification of the system (~ 12) and 
the SFR into account, the expected flux density of any associated radio emission at 1.4 GHz is predicted to be just 0. 1 mjy. However, 
the lens system is found to be coincident with a radio source detected in the NRAO Very Large Array (VLA) Sky Survey with a flux 
density of ~ 5 mjy. If this flux density is attributed to the lensed LBG then it would imply a SFR ~ 11 000 M Q yr~' , in contrast with 
the optical and near-infrared derived value. 

Aims. We want to investigate the radio properties of this system, and independently determine the SFR for the LBG from its lensed 
radio emission. 

Methods. We have carried out new high resolution imaging with the VLA ain A and B-configurations at 1.4 and 5 GHz. 
Results. We find that the radio emission is dominated by a radio-loud AGN associated with the lensing galaxy. The radio-jet from the 
AGN partially covers the lensed arc of the LBG, and we do not detect any radio emission from the unobscured region of the arc down 
to a 3 a flux-density limit of 108 yuJy beam -1 . 

Conclusions. Using the radio data, we place a limit of < 750 M Q yr~' for the SFR of the LBG, which is consistent with the results 
from the optical and near-infrared spectroscopy. We expect that the sensitivity of the Expanded VLA will be sufficient to detect many 
high redshift LBGs that are gravitationally lensed after only a few hours of observing time. The high angular resolution provided by 
the EVLA will also allow detailed studies of the lensed galaxies and determine if there is radio emission from the lens. 

Key words, galaxies - high redshift - gravitational lensing 



1. Introduction 

Lyman Break Galaxies (LBGs) belong to a population of high 
redshift objects whose general properties [star-formation rates 
(SFRs), space density and mass] suggest that they are the pro- 
genitors of present day luminous ellipticals and star-forming 
galaxies. Their spectra, characterized by a blue ultraviolet (UV) 
continuum, lines from massive stars, weak Lya emission, strong 
interstellar absorption, and dust extinction, are extremely simi - 
lar to those of nearby star-forming galaxies (Steidel et al., 1996). 
They have been detected using colour-selection criteria that 
exploit the Lyman discontinuity in the UV part of the rest- 
frame spectral energy distribution. For galaxies at higher red- 
shifts, the absorption due to neutral hydrogen is shifted to- 
wards longer wavelengths. This results in this population becom- 
ing hidden when obser vations go towards shorter wavelengths 
(Bur garella et al.L 12006). Studies of these objects usually con- 
centrate on their globa l prop erties because of their very faint 
emission. Shaplev et al. ( 2001) report on a survey of z ~ 3LBGs, 
and find that they are forming stars at ~ 30 M Q yr . They are 
also characterized by a wide variety of morphological properties. 
In general, these galaxies are not classified in terms of Hubble 
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types bec ause of the diffic ulty in identifying their structural com- 
ponents ( Giavaliscol 120021) . 

More detailed investigations of these early episodes of 
star-formation require the additional magnification provided 
by gravitational lensing. Although the surface brightness of 
a lensed galaxy is conserved, the magnification due to the 
lensing effect increases its observed integrated flux-density, 
which can help make detections of distant objects possible. 
Unfortunately, an advantageous strong lensing geometry is very 
rare (lensing probabilities are ~ 10~ 3 ), and there are only a 
few cases where studies of an LBG boosted by gravitational 
lensing have been carried out; for example, MS1512 -cB58 
(lYeeetall [l996: Pettin ietafl 12000: ISiana efafl l2008h LBG 
J2135 12.73-010143 (ISmailetall l2007t IConnin et al.L|2007l) . 
Also, iNesvadba et alj d2006l) and ICoppin et all d2007l) have 
shown that the dynamics of LBGs can be resolved by gravita- 
tional lensing, allowing for detailed kinematic studies of normal 
galaxies at high redshift. 

Unbiased studies of these dust obscured star-forming galax- 
ies are provided by observations in the far-infrared (FIR) to mm 
bands, where the total stellar and gas content of these dusty envi- 
ronments can be directly probed by measuring the thermal emis- 
sion of the dust. On the other hand, at radio wavelengths, the 
non-thermal emission traces recent massive star-formation activ- 
ity, which gives us another unobscured view of the dust embed- 
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ded star-forming galaxies. Based on the FIR-ra dio correlation 
and a SFR of ~ 30 M Q yr _1 (IShaplev et all 1200 ll) . a non-thermal 
1.4 GHz luminosity of ~ 10 22 WHz 1 is expected for these 
galaxie s, which implies a sub-mJy flux den sity. Stacking tech- 
niques (llvison et all 120071; ICarilli etaH 120081) or deep imaging 
are therefore necessary to detect these objects when there is no 
magnification from a gravitational lens. In addition to the techni- 
cal improvements provided by new facilities at cm wavelengths, 
gravitational lensing is a powerf ul tool to investigate LBGs at 
high redshift. Garr ett et al.1 d2005h started exploiting this tool us- 
ing clusters of galaxies as lenses. With this work, we extend the 
method to individual galaxies as lenses. 

Th e 8 o'clock arc system was first identified bv lAllam et alj 
(2004) while imaging the data of the Sloan Digital Sky 
Survey Data Release 4, and follow up spectroscopic o bserva- 
tions confirmed its lensing nature (lAllam et all 120071) . From 
the time of its discovery the authors named the system the 
8 o'clock arc. The two components of the system are SDSS 
J002240.91 + 1431110.4, a luminous red galaxy (LRG), and 
SDSS J002240.78+143113.9 a very blue and elongated arc 
(hereafter referred to as the LBG). The LRG is at redshift 
z = 0.38 and acts as the lens. The lensed arc of the LBG subtends 
9.6", and consists of three components: A l, A2 and A3 (wit h 
i = 20.13, 20.11 and 20.21, re spectively lAllam et alj |2007l). 
The SPIcarrQ g-band image of Allair fet all d2007l) also shows 
a faint fourth component, identified as the counterimage, 5 arc- 
seconds away from the main arc and on the opposite side of the 
lens galaxy. The redshift of the arc was meas ured to be z = 2.73 
(Alla met ail 120071: iFinkelstein et all 120091) . Even taking into 
ac count the lensing m agnification of » 12.3 (from the lens model 
of lAllam et al.l l2007). the arc is 2.6 mag more luminous (« a fac- 
tor of 1 1 in luminosity) than L» for LBGs ( where L„ is the char - 
acteristic Schechter luminosity for LBGs; ISteidel et al.1 fl999). 
This suggests that the system is goi ng through a vigoro us process 
of star formation. For this system Allam et al.1 (I2007|) estimated 
a SFR ~ 230 M Q yr~' using the relation given in iPettini et al.l 
(120001) scaled to MS15 12-cB58. From their op tical and near- 
infrared (NIR) studies, IFinkelstein etalJ (120091) found a more 
robust dust-corrected and de-lensed SFR of 266 + 74 M yr _1 . 
Their result confirms that this system is undergoing a very ac- 
tive process of star formation, and shows that the SFR is higher 
than ~ 85% of the high redshift LBGs studied bv lShaplev et all 
(l200lLl2005h . 

In the radio, the 8 o'clock arc lens system is coincident 
with an NVSS0 radio source with a 1.4 GHz flux-den sity of 
~ 5 mJy (45 arcsecond resolution; ICondon et al.|[T998l) . Such 
a large flux-density at 1.4 GHz would imply a huge SFR ~ 
1 1 000 M yr _1 , which would contradict the estimates from the 
optical and NIR spectroscopy. Taking the optical and NIR de- 
rived SFR of ~ 270 M yr~' and a total magnification of /i ~ 12, 
the gravitationally lensed 1 .4 GHz flux density for the LBG is 
expected to be just ~ 0.12 mJy. 

In this paper, we present the results from new Very Large 
Array (VLA) observations of the 8 o'clock arc lens system at 1.4 
and 5 GHz, which provide a better and more clear understanding 
of its radio properties. From these observations, we confirm the 
1 .4 GHz flux-density of the system is ~ 5 mJy, but our higher 
resolution observations show that most of the emission is due to 
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an AGN within the foreground lens. From our data we measure 
an upper limit for the continuum radio emission of the LBG and 
calculate an upper limit for the SFR. 

For all calculations, we made use of a cosmology with Ho = 
70 kms 1 Mpc" 1 , O m = 0.3 and Q A = 0.7. 



2. Very Large Array observations of the 8 o'clock 
arc system 

2.1. Observations 

We observed the 8 o'clock arc in November 2007 using the VLA 
in B-configuration at 1.4 GHz [synthesized half power beam 
width (HPBW) of -3.9 arcsec] and at 5 GHz (synthesized 
HPBW ~ 1.2 arcsec), and again at 1.4 GHz one year later, when 
the telescope was in A-configuration (HPBW ~ 1.4 arcsec). The 
higher resolution and more sensitive 1 .4 GHz data (second ob- 
serving run) were necessary to disentangle the weak radio emis- 
sion of the lensed LBG from the lens. For the first observing 
run, the total time on source was 6 hours, divided equally be- 
tween the two observing frequencies, while one year later we 
observed the system for 7 hours. In order to reduce the potential 
effect of bandwidth smearing, at 1 .4 GHz we used the correla- 
tor in spectral line mode, using 25 MHz of bandwidth and 3. 125 
MHz wide channels. At this frequency a larger field of view is 
required for imaging (in order to remove the response of un- 
wanted sources), and therefore the use of a narrower bandwidth 
is required to reduce chromatic aberrations which cannot be ne- 
glected. In addition to this, continuum observations in spectral 
line mode are usual preferred at this observing frequency as nar- 
row interferences, which can be a problem at this or longer wave- 
length, can be identified. For both runs, 3C48 and 0010 + 174 
were used as the flux-scale and gain (amplitude and phase) cal- 
ibrators, respectively. The data were taken in 2 IFs, but for both 
1 .4 GHz observations, one of the IFs was corrupted, and there- 
fore was not used in imaging. For the first run (November 2007), 
at 5 GHz we used a switching cycle of 1.5 and 5 min between 
the calibrator (0010+174) and the lens system, while at 1.4 GHz 
we used 1 .5 and 20 min; in the second run (November 2008), 
the array configuration was larger (A-array), therefore we used a 
cycle-time of 1.5 and 10 min in order to compensate for the less 
stable phases. 

The data reduction was performed using the AIPS 
(Astronomical Imaging Processing Software) package, provided 
by the National Radio Astronomy Observatory. The calibration 
strategy was the following: the flux-scale was set using 3C48; 
afterwards amplitude and phase calibration was performed us- 
ing 0010+174. In both cases, for the 1.4 GHz data, bandpass 
calibration was necessary in order to identify variations of am- 
plitudes and phases across the band; 3C48 was used for this. 
This step was not required for the 5 GHz data which were taken 
in continuum mode. At 1.4 GHz the primary beam has a half- 
width at half maximum of ~ 18 arcminutes while at 5 GHz it 
is ~ 5 arcminutes, therefore wide field imaging techniques and 
deep cleaning were necessary in order to map all of the sources 
in the field-of-view, and remove their interfering sidelobes from 
the region of interest around the lens system. At both frequencies 
the whole primary beam was mapped. 

In order to reach a high accuracy in the mapping of 
the extended emission from the system, a multi scale clean 
approach was used. This technique is powerful when map- 
ping weak extended emission over a large area which con- 
tributes to the total flux but has a low signal-to-noise ratio at 
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(a) (b) 

Fig. 1. The 8 o'clock arc gravitational lens system at 1.4 and 5 GHz, as observed with the VLA. We find no firm detection of radio 
emission from the lensed arc, but do find that there is a radio-loud AGN associated with the lensing galaxy. In both images the 
crosses identify the lensed arc components and the lens galaxy, (a) The 1.4 GHz image has been restored with 2.1 x 1.4 arcsec beam 
(position angle of -61°). The contours are shown at (-3, 3, 6, 12, 24) x 36 /iJy, the rms map noise, (b) The 5 GHz map has a restoring 
beam of 2. 1 x 1 .4 arcsec (position angle of -68. 1 °). The contours are shown at (-3, 3, 6, 12, 24) x 17 yuJy, the rms map noise. The 
theoretical rms of the 1.4 and 5 GHz maps are 25 and 15 /iJy beam -1 , respectively. The colour-scale is in mJy beam -1 . North is up 
and east is left. 




full resolution dBhatnagar & Cornwelll 120041 Ic ornwe ill [2QQ8L 
iGreisen et alll2009t) . 



2.2. Data analysis 

In Figure Q] we show the 1.4 and 5 GHz images of the 8 o'clock 
arc system that were taken with the VLA. The crosses indicate 
the positions of the lensed images and the lens galaxy. As already 
mentioned, in the NVSS catalogue the lens system is identified 
with a radio source t hat has a 1 .4 GHz fl ux-density of ~ 5 mJy at 
45 arcsec resolution dCondon etall fl998). The observations pre- 
sented here better resolve the radio emission of the system and 
we find that the lens is dominated by the emission from an AGN. 
The peak of the radio emission is coincident with the optical po- 
sition of the lens galaxy. In Figure|2]we show the spectral index 
map of the system between 1 .4 and 5 GHz. We find that the peak 
in the radio emission has a spectral index of a — 1-0.25, where 
S v oc v ff , which is consistent with a synchrotron self-absorbed 
radio source. Therefore, we associate the brightest radio compo- 
nent, which is coincident with the optical position of the lensing 
galaxy, as the compact core of the AGN. At both frequencies, 
we see that there is radio emission that propagates from the core 
region towards the north-west. This radio emission has a steeper 
spectral index of a ~ -0.80, consistent with an optically-thin ra- 
dio jet. This would suggest that the AGN has a morphology that 
is consistent with an FR I type radio galaxy. Extended emission 
is also seen opposite to the jet direction with respect to the AGN 
core (towards the south-east), which could be from a radio lobe; 
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Fig. 2. The spectral index map of the 8 o'clock arc lens system 
between 1.4 and 5 GHz, where S(v) oc y". This map has been 
made using only the emission detected at > 3 cr in the 1 .4 and 5 
GHz images. The colour-scale is the spectral index. 
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Fig. 3. The optical image of the 8 o'clock arc lens system with 
the radio contours of the 1.4 GHz observations overlayed. The 
contours are shown at (-3, 3, 6, 12, 24)x36/Jy as in fig. |l(a)| No 
radio emission from the arc is detected above the 3 cr confidence 
contours. The four lensed images are labelled al, a2, a3 (arc) 
and a4 (counter image). The lensing galaxy is labelled lrg. 



the steep spectral index (a 0.70) and morphology agree with 

this classification. The integrated flux density of the system at 
1.4 GHz is ~ 5 mJy, in agreement with the NVSS flux density. 

In Figure [3] we show an overlay of the 1 .4 GHz radio con- 
tours and the SDSS /-band image. We find that the radio jet cov- 
ers about two thirds of the arc, contaminating the radio emission 
from components Al and A2 of the LBG However, component 
A3 of the arc is relatively free from the emission of the radio jet 
and can be used to estimate the SFR of the LBG. The lensed 1 .4 
GHz flux-density at the position of A3 is 80 + 36 ^iiy beam" 1 , 
which is a 2.2 cr detection, and therefore, is not statistically sig- 
nificant. Based on the rms noise in our VLA map, we place a firm 
3 cr upper limit of 108 /iJy beam 1 for the 1.4 GHz flux-density 
of component A3. We have also measured the flux-density of 
component A2 and the total flux-density of the arc (Al + A2 + 
A3), but these data are contaminated by the emission from the 
radio-jet. All our measurements are presented in Table Q] 

2.3. A limit on the SFR of the LBG from the radio data 

Galaxies with large SFRs tend to show increased supernovae ac- 
tivity. The winds and shocks from these supernovae accelerate 
free electrons, which produce synchrotron emission that is ob- 
servable at radio wavelengths. This results in a tight correlation 
between the radio emission and th e rate massive stars (> 5 M ) 
are expected to form in a galaxy dCondonlll992l) . To make a fair 
comparison between the results from the optical/NIR and the ra- 
dio data for the 8 o'clock arc we must measu re the SFR using 
the same initial mass function (ISalpeterl 1 19551) and down to the 
same stellar mass limit (> 0.1 M ). This needs the relation be- 
tween the SFR and the radio emission to be modified. This was 



done bv lYun et al.ll200ll and found to be 
SFR 

r = (5.9 + 1.8) x 10 

(Moyr- 1 ) (WHz 1 ) 

The rest-frame luminosity at 1 .4 GHz is calculated using, 



L\.4 GHz = 4nD L S 1.4 GHz(l + z) 



-(l+Q.) 



(1) 



(2) 



where Di is the luminosity distance, a is the spectral index 
of the LBG (assumed to be -0.8) and S 1.4 ghz is the observed 
monochromatic flu x density. The factor (1 + z)~( 1+ff) accounts 
for the fe-correction dSchmidt & Gre en. 1986). 

To calculate the SFR of the LBG we must also correct the 
observed flux-density for the lensing mag nification. The lensing 
model constructed bv lAllam et alj d2007l) gives a total magnifi- 
cation of 12.3 for the arc, with each component (Al, A2 and A3) 
having a magnification of about 4. It is likely that there could be 
differential magnification across the full extent of the arc given 
its large size. However, since we have at best an upper-limit for 
the radio emission from the arc and that the resolution of our ra- 
dio data matches the size of the indiv idual components, w e have 
adopted the magnifications found by Alla m~etal] d2007l) in our 
calculations. This gives also consistency when comparing the 
radio-derived SFR and the optical one. The estimated unlensed 
luminosity and SFR of the LBG is given in Table Q] 



3. Discussion 

3.1. Radio emission from the 8 o'clock arc 

We have observed the 8 o'clock arc gravitational lens system to 
investigate the source of the excess radio emission at 1.4 GHz. 
Previous observations from NVSS found a radio source with a 
flux-density of ~ 5 mJy. If this flux density is associated with 
the lensed LBG, the implied SFR of ~ 11000 M Q yr _1 is in 
conflict with the optical/NIR derived value of ~ 270 M Q yr _1 . 
Three possible explanations could account for this; i) there is a 
radio-loud AGN within the lensing galaxy, ii) there is a radio- 
loud AGN associated with the lensed LBG and iii) there is a 
genuine discrepancy between the optical/NIR and radio meth- 
ods for determining the SFR. Our observations with the VLA 
have shown that there is a radio-loud AGN within the lensing 
galaxy that dominates the radio emission from the 8 o'clock arc 
gravitational lens system. In principle, our observations should 
have been sensitive enough to detect the radio emission from the 
LBG as the predicted flux-density from the arc is 120 fi}y. Due 
to losing half of the data from a corrupted IF and the radio jet 
from the AGN covering most of the arc, we could only place a 
limit on the SFR from the uncontaminated region of the lensed 
arc. Our limit of < 750 M yr (3 cr) is consistent with the SFR 
found from the optical/NIR data. 

We were unfortunate that this system has a radio-loud lens- 
ing galaxy whose emission covered part of the LBG; from 
surveys of lens systems at radio wavelengths about 1 in 10 
lensing galaxies, which are typically massive early-types, are 
radio-loud . For example, th e Cosmic Lens All-Sky Survey 
("CLASS: iBrowne et al.ll200llMvers et al.ll200l found 22 grav- 
itational lenses an d two systems had radio-loud lensing g alax- 
ies (B2108 +213: iMcKean et al.1 120051; iMore et all [2 008. and 
B2045 +265 ; iFassnacht et alj|1999t IMcKean et al.ll2007l) . 



3.2. Radio emission from other LBGs and future prospects 

ICarilli et"al] ((2008) showed the first robust statistical detection 
of sub-//Jy radio emission for a sample of high redshift LBGs 
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Table 1. A summary of the radio emission observed from the 8 
o'clock arc lens system. From our VLA observations we quote 
the observed (gravitationally lensed) flux-densities and the rest- 
frame (unlensed) luminosities at 1.4 GHz. We give the estimated 
SFRs, corrected for the lensing magnification. For comparison, 
we also show the data from NVSS and the expected radio emis- 
sion based on the optical/NIR derived SFR. 



Component 




S 1.4 GHz 


il.4 GHz 


SFR 








(WHz- 1 ) 


(M G yr-') 


A3 (2.2 a detection) 


4 


80 ± 36 " 


9 + 4 x 10 2J 


560 ± 300 


A3 (3 <x upper limit) 


4 


< 108 h 


< 1.3 x 10 24 


< 750 


A2 (including jet) 


4 


95 ± 36 * 


1.1 ±0.4 x 10 24 


660 ±310 


A1+A2+A3 (including jet) 


12 


430 ± 70 


1.7 ±0.3 x 10 24 


1000 ± 350 


All (NVSS) 


12 


4700 ± 500 


1.9 ± 0.2 x 10 25 


11000 ± 3500 



Prediction from optical/NIR-based SFR 



SFR 


S 1.4 GHz 


LlA GHz 


(M G yr->) 


G«Jy) 


(W Hz" 1 ) 



270±75 120 ± 50 4.6 ± 1.9 x 10 2J 



" magnification correction 
* flux density per beam 



from the COSMOS field at z ~ 3. Their results found an average 
flux density of 0.90 ± 0.21 /j.Jy at 1.4 GHz, which implies a to- 
tal SFR of ^ 31 M yr , based on the radio-FIR correlation for 
low redshift star-forming regions. The comparison of this result 
with those obtained from UV data, for star-forming galaxies at 
the same redshift, showed a discrepancy between the SFR im- 
plied by the non-thermal radio luminosity and that derived from 
the UV spectra. In particular, the authors find that the ratio of 
radio- to UV-based SFRs is 1.8, indicating either a smaller dust 
attenuation factor (standard values for LBGs are ~ 5) or an at- 
tenuation of the radio luminosity to SFR conversion factor at 
z ~ 3. Discriminating between these two possibilities requires 
a deeper look into the interaction between CMB photons and 
relativistic electrons at such redshifts (increased el ectron cool- 
ing du e to Inverse Compton scattering off the CMB; ICarilli et al. 
2008), and into the properties of LBGs. The radio-FIR correla- 
tion may as well require a deeper insight as the radio-derived 
SFRs rely on the assumption that this correlation is as tight as 
for local galaxies. A discrepancy betwee n UV and radio-derived 
SFR is also found bv llvison et M d2007l) . in their 1.4 GHz VLA 
survey of starburst galaxies up to z < 1.3. 

For lensed systems, Spitzer IR spectroscop y and photome- 
try of two LBGs, namely, MS 1512-cB58 (ISiana et all 12008b 
and t he LBG J2 135 12 .73 - 010143 (also known as the Cosmic 
Eve: ISiana et al.ll2009h show that the UV spectral slope overpre- 
dicts the reddening by dust and thus the SFR measur ements. In 
particu lar, for the system MS1512-cB58 (z = 2.73). ISiana etalj 
(12008b find a SFR of -20-40 M yr 1 , consistent with the SFR 
derived from the dust corrected Ho- luminosity, but 5 times lower 
than the UV-deri ved SFR. For the Cosmic Eye (z = 3.074), 
ISiana et al] (120091) find that the SFR inferred from the IR lumi- 
nosity is 8 times lower than that predicted from the rest-frame 
UV properties. In addition, for the Cosm i c Eye, CO studies indi- 
cate a SFR ~ 60 M yr -1 dCoppin et al.Ll2007l) . These numbers 
imply that calculating a radio continuum dust unbiased SFR for 
a sample of star-forming galaxies could help resolve the conflict- 
ing SFRs that have been found from IR and UV studies. 



The new generation of radio facilities, such as the Expanded 
Very Large Array (EVLA), will have significantly better surface 
brightness sensitivity due to improved receivers and larger in- 
stantaneous bandwidths. L-band observations with 1 GHz band- 
width using the EVLA will reach sensitivities of ~ 8 /Jy in 1 
hour, which corresponds to a SFR of ~ 220 M yr 1 at red- 
shift 2.7. To reach the aver age SFR for LBGs of ~ 30 M yr 1 
(Shaol ev et all 1200 lll2005h will require of order 60 hours of in- 
tegration. Clearly, studies of lensed LBGs will also benefit from 
the increased sensitivity. The added advantage is that the lens- 
ing magnification will allow more systems to be observed over 
a shorter amount of time and give higher-resolution imaging of 
the structure of these galaxies. There has recently been a large 
increase in the numbers of lensed LBGs being found making 
the prospects of detailed studies of meaningful samples of these 
galaxies possible in the near future. 



4. Conclusion 

With this work we reported the study at radio frequencies of the 
8 o'clock arc gravitational lens system, which from optical/NIR 
data is expected to have a large SFR of ~ 270 M yr -1 . Through 
observations at 1.4 and 5 GHz with the VLA, the lens galaxy 
was found to host an AGN that has a radio morphology con- 
sistent with an FR I-type radio galaxy. We confirm a total flux- 
density of ~ 5 mJy for this system at 1 .4 GHz, which was first 
measured from NVSS. We conclude that the main contribution 
to the flux density of the system is from the lensing galaxy. We 
measure an upper limit for the radio emission of the lensed LBG 
to be 108 fiiy beam (3 <f). This value is consistent with what 
is predicted by the optical/NIR derived SFR for this system. The 
improved sensitivity provided by the Expanded VLA will allow 
better and more significative detections of the emission from this 
and other lensed LBGs in the future, opening a new insight into 
this high-redshift star-forming galaxy population. 
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